Use of Portland Cement                371
cement that would allow a comfortable time for manipula-
tion under ordinary climatic conditions, would be absolutely
ruined if worked for the same length of time In very hot
weather, such as often occurs during the summer months,
or in tropical climates. In such cases, the only course open
to the user is either to further aerate the cement, so as to
render it slower setting, or to mix the concrete in small
quantities, and see that it is In its allotted position before
setting commences.
The effect of sea water on Portland Cement Is a question
which, some few years ago, caused a considerable amount
of anxiety among engineers and others who were using It
under those conditions. The failures at Aberdeen Harbour
in 1887, and the subsequent reports of Mr Smith, the harbour
engineer, in conjunction with Professor Brazier, of Aberdeen
University, went to show that the action of sea water had a
decomposing effect upon cement, and in this opinion they
were supported by the late Mr Philip Messent, engineer
to the Tyne Commissioners. After a considerable amount
of chemical and physical research by these gentlemen, the
failures in question were attributed solely to the destructive
action of the sea water upon the cement It was, however,
afterwards conclusively shown, that there was some reason
to doubt both the quality of the cement used and also the
method of using it, the concrete which failed being of such
a porous nature that the water could percolate rather freely
through it. The point upon which most stress was laid in
the report of the before-mentioned experts, was the amount
of magnesia found in the decomposed cement taken from
the dock walls. Professor Brazier attributed this to the sea
water dissolving the lime out of the cement, and the solu-
tion of lime thus formed immediately precipitating the
magnesia contained in the sea water. In order to cor-
roborate his views as to the destructive action of sea water
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